1 TITLE\OF THE | NVENTI ON Recor di ng L|qU|d and Recordlng Met hod by Use

Ther eof 5 BACKGROUND OF THE | NVENTION Field of the Invent%La % ?Lnon
telatées to a recording liquid to be used for ri ous reco t 00

as. Wit ing inplenments, printers, etc. (hereiﬁz?ter call ed anink) ;.
particularly an ink suitable for the ink jet Tecording systemin mhlch
recording is perfornmed by permtting liquid droplets to fly froman orifice
of recording head and also to a recording nmethod by use thereof.

Description of el gt e ~The-ink jet recording systen1has
t he advantagg iifiéiééivgkgﬁéﬁééﬁigﬁon during recordlng as well as easy

adaptation to color re capabi | i yln recorded | mages of
hi gh resolution at hlgﬁﬂé%%edln$ %%g $ é ge? éeﬁﬁ US# uti ons

of various 20 water-sol bl g gdyes dissolved in mater or m xtures of water

wi th organic sol vents have %een used as the ink. In-this case, the

requi site characteristics of the ink to be used are physical val ues of
viscosity, surface tension, etc., within appropriate ranges, high 25

di ssol ving ssalBAGKGROUND NeF dites Ghmashersponent s, no cl ogging of mnute -
orifices, -capabiTity of giving recorded inages with sufficiently high

density, no Field of the Invention

| | This invention relates to a recording liquid
to be used for various recording tools such as writing
/ 1mplements, prlnters, etc. (herelpafter called an ink),
10 particularly an iﬁk suitable for the inkljet recording
system_in whigh_recording is performed by permitting
liquid droplets to fiy from an orifice of recording head
_and also to a recording method by use thereof.

Description of the Related Art

15 _ The_ink jet recording system has the advantages
of 1esé noise generation during recording as well as
easy adaptation to color reco:ding and capability of
giying recorded images of high rééolution at high speéd.
In the ink'jet récording system, solutions of various

20 - water-soluble dyes dissolved in water or mixtures |
of watér with organic solvents.have been used as the
ink. In this case, the requisite characterlstlcs of
the lnk to be used are physlcal values of v1scosxty,
surface tenslon, etc., within appropriate ranges, high

.25 dissolving stabiiity_éf fhe dissolved coméonents, no
clogging of minute orifices, capability of giviﬁg N

recorded images with sufficiently high density, no



-2- 1 ghange in physical values or no precipitation of solid components
during\storage, etc. Further, in addition to the above characteristics, it
is also' required to have the properties such that recording may be A
performed 5 without restirction with respect to. the kind of recording R
nedi Um  that the fixing speed may be gee@t - that the recorded i nages may be
excellent in light resistance, water resistance, and sol'vent, resistance
(particularly al cohol resistance), and also that recorded imge with
extellent 10 resolution may be given. In the prior art, as the col orant of

the ink in {Nenhhkel h PRY8EERIIVELTLE, qu.W?B Cprad mmgst%ﬁs o %G 13@eN

primarily enployed on account of I ng agueous and, by

use of water- é&hﬁ@h@nﬁ'yeéurEBQYsQBrEB’é L8 e@hovgupdsiet " SHUiaiRIR IR ey the

ink jet recording system have been satisfied. However, when wat er-sol ubl e

dyes are usedthéiabévé heéRardoterigelihl,citans alder eat;mreaf Q0! Baven |ight
resi stance, problens are frequently i nvol ved in | i ght resistance of the

recorded i nmagelse phbpertpesi Suchl that?Bevcbedingt magctei pegEormed exposed to
the light fromthe |light sources such-as sun |light, fluorescent |anp or
proj ect or, & heithowt deesthrgtionayibbh respegtli tbhetheokibdcoferkessding
readabl e, or the image may be faded during a prol onged term:of -storage.
Accordingly, mefdan; gekabnthestiniaghepredanayr bgagaeny .t kbasdthei on of

various additives such, as UV-absorbers or _antioxidant's for inprovenent of
recorded images may be excellent in llght reslstance, water

reslstance,'and solvent reslstance (partlcularly alcohol -
'.resistance), and also that.recorded image with excellent . ~
10 reSOlntion may be given. | | |
'In the prior art, as the.colorant of the lnk in
the ink'ﬁet'recording system, water~soluble.dyes have been
prlmarlly employed on account of the llquld medlum belng
agueous and by use of water-soluble dyes. many of the
15 above basic requlrements for the ink jet recordxng system
have been satisfied. Hoﬁever, whenIWater-solnble.dyes,are
used, since these water-solﬁtles are inherently inferior
in 1lght resistance, problems are frequently 1nvolved in ‘QJ
light res;stance of the recorded images. More speclflcally;
20 when recorded images are exposed to the'light.from the
light sources such as sun light;'fluorescent lamp or
projector,'the recorded images maf be extinguished or
become less readable, or the image may be faded durlng
‘a prolonged term of storage. Accordlngly, 1nvest1gat10ns
25 have been made regarding the addition of various additives

such as vaabsorbers or antioxidants for improvement of .

light resistance with the basic characteristics maintained .



fight rekistance with the basic characteristics maintained -3- 1 as
menti oned above for the ink for ink jet recording. And, it, has been
gxpected to inprove greatly light resistance of the recorded i nages by
addi-t¥on of such -substances into an ink. 5 ‘However, this kind of
additive is inferior in solution stability 3mthe liquid medium of ink
particularly in solution stability in water, thus ensuing the problens that
it p{ecipitates as solid in the ink with | apse of tine, or that it
prectpitates the dye by deconposing or 10 isonerizing the dye, thereby

causi ng gener At ia® nefntloie@ bove A7 e iHIE 0K il JAC Pelidta ity .hod,

al though it has been said not to be particular as to paper and nore€ easily
adapted to pl ai Andgpeirt s QA Fkpsdte e inmrdigieala yatliyds, is not
yet satisfactory under the present condition. Mre specifically, when
printing is eff eweiscstancel @ifh thepaecord@ed iynadgesd by additaon @fheudhhan the
paper for ink jet recording, such as notebooks, reporting paper, copying
paper, letter psybstasmces into an dinkd 20 ink will be spread al ong the
fibers of the paper, whereby dot shape becones unstable to generate so
called featheting and t Howevexre this kinddofi additfivee ilsctinferior in

conpl i cat ed chi nese characters becone fre%qenply uncl ear and difficult
_ solution stability in the liquid medium of ink particularly

in solution stability in water, thus éﬁsuing the problems
i _ that it precipitates as solid in the ink with lapSe of
time, or that it precipitates the dye b? decomposing or
10 isomerizing the dye, thereby causing géneration-of |
clogging of nozzles. |
The ink jet recbrding method, although'it has
been said not to be particular as to paper and more easily
adapted to plain paper as compared with other recording
15 methods, is not yet satisfactory under the present
condition. Mbre specifically,.when prihting is effected
on plain paper commonly used in offices other than the
W, paper for ink jet recording,-such as.notebooks, reporting
paper, copying paper, letter”papér, etc., the printed
20 ink will se spread along the fibers of the péper, whereby
‘dot shape becomes unstable to generate so called feathering
and therefore fine ruled lines, fine_letters or complicated
chinese characters become frequently unciear and'difficult
to see. | -
25 . Further, since the papers as mentioned above are
subjected to the treatment called “sizing"” so that )

- feathering may be retarded in letters written by a



to see. 25 Further, since the papers as nentioned above are
subjected to the treatnent called "sizing" so that feathering may be B
rletarded in letters witten by a -4- 1 witing inplenent with the useﬁgf "
an aqueous ink for fountain pen, the ink gannot easily penetrate into tm&'
paper in the printing conducted when by an ink jet printer, resulting in

poor drying characteristic at the 5 printed portion, whéreby there are

i nvol ved the problems such that the printed letters are stained by snearing
with the cover of the printer and that the ink is attached to the hand when
the printed! mfiding impianantivith thewse ®f an aquem?rmlnhgtqa; varijous

i nprovenents have been done for the purpose of inproving feathering an

dmtl)i ng char ac[%ﬂ‘-"stﬁ’(f‘ Fey ithedieqannot easily panetrate h’dg‘;%e‘érﬁ

attenpted to nake the pH of the ink strongly alkaline or. tqQ add a | arge

armum) of a s&PTE ait qﬁ? Pont%q%li’P“@t‘?&%edAﬁ’herﬂ( ARk ple%f strongly

o aline |5, SHISAE SG T LRAOURY S0 and algo el ves
char act eri si i Gulitfc PRI doh Witk oby Yilede” o 45, A1 UF 101 HRH R © - -

enpl oyed. 2 on of-.a large anoun
such that the printed letters_are_stained by smearing

- wi;h the cover_of the printer and that the ink is
atﬁéched to the hapd wheﬁ the printed matter is touched
Qith a hand.

10 - “: - Accordingly,lvarious:improvements have been done
for the purpose of improving feathering and drying
character;stic_of printed lgtters. For example, it has
been attempted to make the pH of the ink strongly
alkaline or to add a ;a:gé amount of a surfaétgnt in

15 the ink, etc. An ink having a pH of strongly alkaline

~ is dangerous when_the.ink'is touched with hands and also
involves the drawbacks that it is not sometimes good in
béth feathe:ing_quTdrying characteristic for papers O/
in which a certain kinds of sizing agents are employed.

20.0n the_otherﬂhpnd, addition of a large amount of a
surfactant causes such troubles that feathering occurred
:ema:kaﬁly depending on the paber, that the ink was not
ejected but ret;acted_from the orifice face depending on
the éonditions of the print head or contrariwise the

25 Whole orifice face was wetted to give no ejection of
ink, ete. L _ ,

Although various improvements other than those



\

§ur(actant causes such troubles that feathering occurred remarkably
dependi ng on the paper, that the ink was not ejected but retracted fromthe
erifice face depending on the conditions of the print head or contrariw se
the 28 whole orifice face was wetted to give no ejection of ink, etc. .

Al t hough various i nprovenents ot her t hag those -5- _as descri bed above

have been hitherto_attenpted, .under the present condition, no ink has been
known whi ch can soP?édﬁgBrggephébﬁﬂﬁbpéN? beep: bitheargor ektempted, under

drying characteri sthe prepentt ednddttions. no ShlVARY BeehHRnbWHEWRLEGH ks

I nvention providessa@vgnglwhbghth% bggglg&gnggtgfa#égﬁggf%ﬁg%hggﬁggpvgpﬂk
drawbacks and further provjdes a 10 recordi ng . he

can be used. THEY?EQ ﬁb?rﬁ3$€ré§5éplQﬁtp§épﬁﬁﬂoh9§Fa§Bklty and contains
a water-sol@ble dye. It may be useful for various witing inplenents and

: N i ek ' i et rdi nd ma i ve i mages havin
giggffgﬁi 1EartlCFéﬁﬁMXgﬁobplathE&VE nghﬂgﬁh?ch n&§ gjve an ?nage of °
good printihg quality and al so may have good.drying characteristics,
wi t hout ' f eat heri ngThisdtheentionnppbviabbean YHR'WRIEA! 84 P88 HHBALY to
plain paper, ®lSuffer from the above drawbacks and further provides a

' 10  recording method in which the ink can be used. The
' ink may have excellent solution stability and contains

L . : ' a water-soluble dye. It may be useful for various

: ' '~ writing implements and printefs; particularly for ink
Jet recording, and may give images héving excellent

15 light resistance. The ink which may give an image of
good printing quality and also may have good drying
characteristics, without feathering or deformation of
letters when printed on ordinary plain paper, etc.

: " used in offices. '

20
According to an aspéct of the present invention, there

-is provided a recording liquid for ink-jet recording,
comprising a water-soluble dye, water and at least one

- 0of -the organic solvents represented by'formulae (1),
( 25 (II) or (III) below, ‘wherein, if selected, _said
compound (I) is contained in said recording ligquid
I\ within a range of 2 to 30% by weight, and said
compounds (II) or (III), if selected, are contained in
.. said recording liquid within a range of 6 to 30% by
30 weight based on the total weight of the recording

liquid: ' : : _ 3
. (1] ;
31;°—+C2H4°?ETRZ . :

' . H [11]
35 HO—C,H, 03— C3HgO It C,H0)

R

3@'0—(02“4%:“ -
=, _



used in offices. 20 According'to'an aspect of the present invention, there.

Is provided a recording liquid for ink-jet recording, conprising a

wat er - sol ubl e dye, water and at | east one of the organic solvents -
represented by fornulae (1), 25 (11) or (111) below, wherein, if*f
sel ect ed, said conmpound (1) is coptained in said recording liquid
within a range of 2 to 30% by weight, and said conpounds (I1) or
(111 )( if select e(:b;hereinoniaanédkbnarel deashor dndgplenqgndtlm t ann alkaige
of 6 to 30% by 30 -..welght . based. on the total i ght of the
recording |iqui d:g¥@¥P] ‘having - 1 to 6 [ eprpon atems(ﬂﬁéP91ﬁrY1 group .
[err]and[err] areha ' 8i oepesgdesarbonnatonky| mor aspanhaniteger] ofo 36

carbon atoms or ap SeRe . %5 CURa"8"! "dr8 gatlagaﬁsc%legm}.ﬁnﬁot%ﬁhgcgmg

integer of 3 to
78, b isSan int%er bf tsmnlsntegerrpfaﬁdtPelﬁ} aFg apdcRyi ﬁ&'@peﬁ&&ﬁ‘tly

Totbgerof 4" cipdegenddnt iy 8 puiiphgn; s*awo#iﬁgigb%x?“Fo?*ﬁgh%yésgm

i nvention, 1 to 2 carbon atoms,. and n . is -an integer of
20).
_iO:_ Acqoreingﬁte_anether aspeet.of the present invention,
( ' . . there is provided a recording method which performs

reCOrding by attaching liquid droplets of a recording

liquid onto a recording medium, -said recording medium o/

o being subjected to sizing and having fibers exposed on
15 '_ the, = surface of the recording medium, and said
| recording 11iquid comprising a water-soluble dye,

_ water,_' and at least ‘one::ef . the organic solvents
represented by formulae (I), (II) or (III) below,
wherein, if selected, said compound (I) is contained

20 in said recording liquid within a range of 2 to 30% by
| 'weight _ and said compounds; . (II) or (III), if
~selected, are contained in said recording 1liquid
within a range of 6 to 30% by weight based on the
. total.weight_of the recording liquid: '
25 '

R,0 GO0 R, _
C.H,0}—tC H O}—tC H0) H  [1I)
| HO—¢ 2°4°7a '°376 b 24 'c :
30
“3 o f111)
§§>.0-4czn 0) H
R4 |
. | | | -
35 (wherein R, and R, are each independently an alkyl

group having 1 to 6 carbon atoms or an aryl group
having 8 or less carbon atoms, m is an integer of 3

L 4



) o _ .
there is provided a recording nmethod which perforns recordi ng by
att@chlng liquid droplets of a recording liquid onto a recording nmedi um
sai d. recordi ng medi um bei ng subj ected to sizing and having fibers exposed
on 1% the. surface of the regoidlng medi um and said recording
liquid conmprising a water-soluble - ‘dye, water, and at |east one

of the organic solvents represented by formulae (1), (rry or (IL11)

bel ow, wherein, ' if selected, said conpound (1) is contained 20 [

said recording liquid within a range of 2 to 30% by wei ght, and sai d
conpounds {11) oto (ROL)a ang cselasmtdahtegmm mmaumgdndmmd‘zﬁddthan
recording liquid #Bihbn ig ahdlGte oF 2 & n%? as on t

total weight. of the recording |iqui 25 30 [gfré ?3\/@ V\hkgreea%ﬁ errﬁ and

R are each indepnddpantentay aahjyy!lroghwlatdﬁﬁ‘drn@n hikA ot
atoms o an aryl 1043 haukBioR SbogeS AR A" 14 WP 4 Wodes: 3 '4;“ %ggro,,

3 to 20, a and c are integers total'ling rot

integer of 2 to 15, R3 and R4 are each independently a hydrogen at om or

an al kyl- group having 1 to 2 carbon atons, and n is an |nteger of 4 to 20).

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS .
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

To describe in more detail about the present

invention, it has been practiced in the art to add a
/ _ high boiling and water-soluble organic solvent such as
polyhydric alcohols, etc., to an ink containing a water-
soluble dye, perticularly_an ink fer ink jet reeording,
in order to prevent ejecting nozZLes, etc. from clogging
by drying. When recording is effected on highly sized
paper and the_like, due to low liquid absorption of
the paper, less volatile'organic_solvent will remain on
the paper even if the water in the ink may be rapidly
evaporated, and still the dye exists under dissolved
state. Accordingly, there ensue the problems'such that
the head or fingers may be stained wﬁen touched with the
printedipaper and also that the printed letters may . .

‘be disturbed.



~To'describe in nore detail about the present invention, it has been
practiced in the art to add a high boiling and water-sol-uble organic _
sol vent such as pol yhydric al cohols, etc., to an ink containing a water-;",
sol ule dye, particularly an ink for ink jet recording, in order to preveht
ej ecting nozzles, etc. fromclogging by @y ng. Wen recording is effected
on highly sized paper and the like, due to low |liquid abBsorption of the
paper, less volatile organic solvent will remain on the paper even if the
water in the ink may be rapidly evaporated, and still the dye exists under

di ssol ved state. Accopdi gfibY other hatidsudrd Rthepicdier6f W Papemtwitte head
or fingers may be stained when touched with the printed paper and al so that

the printed | gbireaggrag bE dizlingddving Fibers Ghipysddirah the tdwrfmse of
a paper with | ow degree of sizing having fibers- exposed on the surface such
‘as the paperssheh a&fthe papkrst ferocffiice s@inientthe |drgamid Sdlventhai n
even if the water may be evaporated 5 and al so, since the dye.is dissol ved
in the organi eildl sémilarly semadal eMesn ifi |thepvatie ma | R EYIROTFIIRG s of
- the paper or into the voids between the fibers, whereby, etc., inpairing
the qual ity ongradsed Bincer thenhdyer dise digrvad ik tha 9588938 recording

10 may ideally.contain a dye in dissol ved _state when :
Y 'zolvent, the %ye_solution'é%lli%e-spread along the

'fiberé of the paper or into the'Voids.ﬁetween the fibers,
whereby, etc., impairing the'quality-of;prihted'1etter. | _
" ' Therefore, such an ink for ink jet recording k)
10 may ideally contain a dye in dissolved state when
residing within the instrument such as nozzles, etc.,
" of the recording device, but will not easily give rise
to feathering by précipifatiOn of the dye in the ink
from the ink medium, and various probléms'as'mentioned
15 above were expected to be solved.by use of such an ink.
The present inventors have intensively studied
in order to obtain such an ideal ink, and consequently
found that by selecting and using an organic solvent (-
which can dissolve sufficiently a dye in a mixtﬁre of
ﬂ;'water-with #h'organic'solvent and'affofd'rapid precipi—
tation of the dye when the ratio of water is lowered by
evapération of the water in the mixture on a recording
medium, there occurs no staining of other paﬁts contacted
with the printed portion or disturbance of printed
25 letters even whén printed on a paper with high dggree of
sizing, because the dye in the ink can be rapidly N

precipitated by evaporation of the water in the ink,



3 ' . . . [
residing within the instrunment such as nozzles, etc. of the recording
ddvice, but will not easily give rise to feathering by precipitation of the
dye in the ink fromthe ink medium and various problens as mentioned 15
abov&er e expected to be solved by use ochuch an ink. The present

I nventors have intensively studied in order’ to obtain such an ideal ink,
and consequently found'that by selecting and using an organi ¢ sol vent which
can (i ssol ve sufficiently a dye in a mxture of 20 water with an organic
solvent and afford ra reC| pi - tation of tg dye when the ratio of water

is |'owered by eQBﬁo?&gPoﬂ bﬂtﬁﬁg f&: bigh, auad ﬁﬂkﬂﬁr8°&ﬁ1919e88rﬂpﬁg

medi um there occurs no st of ot arts con cted he printed
koo

portion or. distBPBﬁﬁcg*Bg S?Vnagﬂriﬁ P tFéE&“@Veﬁ ﬁ ﬁﬁﬁﬁ# d®°n a paper

wi th high degree_of ;s ecaus he. d n, t he, |n can_hb I

bt eci pi Lat ed by eRiBoPEFF ORI BRELHE 0k, ERe) fiveneY Runiiaf1oygRokRRIS of i

of high quality.}g pg$s %9{: Oﬁﬂe%gﬁx 8@?& ‘éh&hlg.ﬁ 14CHEAulf 1 §' féQ?heﬁédt he

result of rapld precr pl 0 y-sim evapora ron o

solvent  whegebyneg héhﬁabéﬂuhﬂtﬁﬁgtUféhﬁhfaf'ihae&?dtﬁe' aye.the paper

w thout feathering of the dye. Studies have been made about organic
sol vents whi ch can 9'Vesﬁﬁ&ﬂeﬁrﬁéeéaﬁéénrﬁé&étabaﬁt”Bﬂébﬁmédsébeaﬁtsand it

has been consequently found that the
which can give such preferable results as mentioned
above, and it has been consequently found that the
~ above preferable effect, namely the effect that the dye
10 is maintained sufficiently under dissolved state before
evaporation of the water (within recording instrument or
nozzle) and_the dye is readily precipitated by evapora-
tion of water (on paper),.caﬁ be exhibifed when.the
solubility of a water-soluble dye in such an.organic
15 solvent-is S % byeﬁeight or lees, end more preferably
- 4.5 % by weight or less.
The.water-soluble dye in the ink to be ueed in
U the present invention which first characterizes the '
present invention may be those which.are known per se,
20 including; fer example, water-soluble dyes_as represented
by direct dyes, acidic dyes, basic dyes, reactive dyes,
food grade dyes, etc. Examples of the dyes particularly
preferable for the inks in the 1nk Jet recordzng
method and can satisfy the pe:formances required such
25 as color forming characteristic, sharpness, stability,
light resistance and others may_include: .

- : direct dyes such as C.I. Direct Black 17, 19, 32,



- above preferable effect, nanely the effect that the dye 10 i s naintai ned
ufficiently under dissolved state before evaporation of the water (within
recording instrument or nozzle) and the dye is readily precipitated by 73
evapga- tion of- water (on paper), can be exhibited when the solubility of
a water-soluble dye in such an organlc_lﬁ)solvent is 5 Wbby wei ght or | ess,
and nore preferably 4.5 % by weight or |less. The water-soluhle dye in the
ink to be used in the present invention which first characterizes the
present invention nay be those which are known per se, 20 including, for

exanpl e, te ye S nhepresented by direct dyes, acidic dyes,
basi c dye\é\lzi é& #3 §9g§ i4§dd1§?dde dyes, etc. Exanples of the dyes

particularly preferabperf opitagel glﬁlgl B,the i s of regg)rdjdﬁg 15 has nd

can satisfy the per f ormances requi red such 75 as co ‘or f'orm'ng

characteristic, sharppegs, Dg_&.ggltl Rb& 1, @ht esixyg angey, and ot hers may
|nclude dlrect dyes such as C. | Direct Black 17, 19, 32, 151, 71,

108, 146, 154; C. 1. Dgrect DBL’:E%tGXea.a.owZiz 74,866 ,9®6,106B, 19%; C.|. :
Direct Red 1, 4, 17, 28, 83; C.|. Direct Yellom112 24, 26, 86, 98, 142; 5
~C.I. Drecs Orange 34c 29, DidectborahgeC3d., Diorcad \/4(6 L6047, 48;
c.I. DJ.rect Violet 47, 48
| C'.I. DJ.rect Brown 109;
'C.I. Direct Green 59, and the 1ik§;m;cid dyes
such as | : | |
10 © C.I. Acid Black 2, 7, 24, 26, 31, 52, 63, 112,
Cien | o
_ C. I Ac1d Blue 9, 22 40 59 93 102, 104 113,
117, 120 167, 229, 234-
| C.I. Acid Red 1, 6, ‘32, 37, 51, 52, 80, 85, 87,
15 92, 94, 115, 180, 256, 317, 315;
C.I. Acid Yellow 11, 17, 23, .25, 29, 42, 61,
71; | |
.- Cc.I. Aéid'brange 7, 19;
C.I. Acid Violet 49 and the like, and other dyes
20 such as | :
..C.I. .Basic Black 2;
C.I. Basic Blue 1, 3, S, 7, 9, 24, 25, 26,
28, 29; |
- C.I. Basic Red 1, 2, 9, 12, 13, 14, 37;
5 c.I. Basic Violet 7, 14, 27; '
C.I. Food Black 1, 2 and the like. : .

The above examples of dyes are particularly



C 1. Direct Brown 109; C.I. Direct Gréen'59, 'and.the Iike, acid dyes such

as 10

Cl. Acid Black 2, 7, 24, 26, 31, 52, 63, 112, 118; C.

Acid Blue 9, 22, 40, 59, 93, 102, 104, 113, 117, 120, 167, 229, 234 Cl.
Aci dMRed 1, 6, 32, 37, 51, 52, 80, 85, 87, h 5. 92, 94, 115, 180, 256, 317,

315; C. 1. ACId YeIIOW 11, 17, 23, 25, 29,,

, 61, 71; C. 1. Acid Orange 7,

19; C,l. Acid Violet 49 and the Iike, and ot her dyes 20 such as C |I. Basic

Black‘2 C 1.
1, 2, 9, 12

Black 1. 2 ahd‘?

Basic Blue 1, 3, 5, 7, 9, 24, 25, 26, 28, 29; C.|. Basic Red
%elflqrﬁi’e?d %%e tae inks &d: bég"ﬁ%e?d Vil &le 7 réé'ent?ﬁn@ﬂt:.cﬁpocj

ove exanpl es dyes are partlcu arly

preferred for t di#h e‘h S5 1idbd NEr P SN i IV ¢ ONeheBll dyfss dyes tO
|n1te o the

be used are not

se dyes. Such a water-soluble dye is used at

a proportion generally sicrtpulaterOsdiutte Rydeighise®rat i ghrssmdattyion

5
{
/
10
15
20

generally of about i to 10 %, by weight more preferably
2 to'SI% by weight in the ink.

The'solventito be used for the ink is a
mixture of water with én-organic solvent. As the water,
it ié preferable to use deionized water instead of wa;er
in'ééneral containing various:kinds of ions.

The organic solvent to be used in admixture with

. _ O
water has a boiling point under normal pressure of 120 C

.or higher and is a compound represented by one of the

formulae shown below.

R,-0-(C,H,0) -R, | (1]
HC-(C2H40)a(C3H60)b(CzH4O)cH [11)

R

3 :
I11
R4@-o-(czn4o)nn._ | [ ].

Typical examples of the compounds represented

by the formula [I] are shown in Table 1.

25



5 2to5 %by weight in the ink. The solvent to be used for the ink is a
it is preferable to

I xture of water with an organic solvent.

use dei oni zed wat er

i ons 40

-~ The organic solvent to be used in admixture with water WA

i nstead of water in

a boiling point under

represented by one of the fornul ae shown

nor nal

[1] [err] R[III] 20 Typical
fornmula [I] are shown in Table 1. 25 .

[err] No.
[err]
[err]

CH3

3

10

15

20

25

[err

]
3

3

pressure of

gener al

3 06%.055

As the water,
cont ai ni ng vari ous ki nds of

* . serr]

hi gher and is a conpound

exanpl es of the conpounds represented by the

Table 1 R1 m
__[err.]3 3 ___T%bﬁe perr] 5 3
[err] 5 3 [
Rl, m R2
No. 1 CH3 -3 92H5
2| C,H 3 C,Hg
3| caH, "3_ C4H,
. 4 'C H9 . 3 'CH3
5| o 3 CHy
6| CHy 4 ¢H3
7| CyH, 4 C,H,
8| CyH, 4 C,H,
9| Cc,Hg 4. CH,
10 | C,yHg 5 CyHg
11 C3H7 5 C3H7
12 | CgHy, .5 CH,
13 | C,H 6 C,H,
14 | C4H, 6: C,H
15 | CgH, 4 6 CH,4
16 CZHS 7 CH3
17| CgH, 7 CH,
18 cu§—<:}- 8 CH,
19| C,H, 8. CHg
20 C4H9 o 9 CH3
21 CZHS 9 C2H5
22| C4Hy 10 CHj
23| cH, 12° CH,
24 | C,4H, 13 CH,
25 _(:y- 15 CH,
26 CGH13 17 CH3
27| C Hg 18 CH,
28| C,H, 19 C,Hg
29 CH3 20 CH3

S



[err] 4 2Hs 8 CH 4 CH 10

7

[err] 5 [err] 9 CH 4 [err] 10
ferr} 5 [err] [err] [err] 14 [err] [err] 17
[err CH3 18 [err] 19 C3H7 21 [err] 25 [err]
15 [err] 26 [err] 17 _ . CH3 27 C2H5

18 | CH3 28 [err] 19 - 13- [err] 25 29
CH3 20 CH [err] 1 These conpounds can be
synt hesi zed according to the known nmethods. In the formula [I], [err] and R

each independently repggesent an al kyl gro havi 1.t0.6_carbon atons or 5
an aryl grouf having.S&gsteggmggpﬁgﬁ g?Bﬁﬁ? ﬁ??ggﬁslzed acording' £

the.known methods.

In the formula [I],_-Rl and R2 each independently.
represent an alkyl group having 1 to 6 carbon atoms or |
5 an aryl group having 8 or less carbon atoms, m is a
positive integer, 3 to 20.
Particularly when m is within the range of from
:( 3 to 20, the compounds of the formula [I] have low |
vapor pressures, and hardly evaporated at around room
10 temperature to produce no sensible odor.

A;go. these cdmpouﬁds have no effect of preventing
clogging at the o:ifice tip, bgt contrariwise frequently
promote clogging. There is further the problem in
.hygiene of working envi:onment.

i5 . On the other hand, when m is 21 or more, the
viscosity of the ink will be markedly increased, whereby

there is the problem that fixing speed cannot be improved.

-

In the formula [I], as the carbon chain of the
alkyi group is 1qnger, the effect of penetrating into
20 paper becomes greater. However, if.the carbon atoms
in the alkyl_group are 7 or more, feathering becomes .

extremely great similarly as_in the case of a surfactant,



positive integer, 3 to 20. Particularly when mis wthin the range of from
340 20, the conpounds of the fornmula [I] have | ow vapor pressures, and
h;rdly evaporated at around room 10 tenperature to produce no sensible -
odor. Al so, these conpounds have no effect of preventing clogging at t het
orifice tip, but contrariw se frequently pronote clogging. There is further

the problemin hygiene of working environ t. 15 On t he ot her.
hand, when mis 21 or nore, the viscosity of the ink will be mar kedl 'y
increased whereby there is the problemthat fixing speed cannot be

i nproved. In-the fornula [I], as the carbon chain of the alkyl group is

| onger, thelef fangd idf I’W@nélm ifur them Rfuphhathetonesopieat By idiovever,
if the carbon atons in the alkyl group are 7 or nore, featherlng becones
extrenely gr eata‘bﬂﬁqe&q%/ med jum twid e hee aliruptsly flaosterdd withl #id it has

been further f t@ﬂ its solubility in .an aqueous mediumw || be
abruptly'lomer OFhéthﬁEHWQﬂ QHﬂékﬁubon chain. Therefore, the al ky
group shoul d have 5 % carbon atOns.. Al so, the conpound.as a whol e
shoul d have 9 or nnre Frorde AIkYdo@rawp shawleskavenpounds i s

limted fropt ﬁetgalsagggb%%t w%orﬁlst.he fixing,

Also, the compound as a whole should
have 9 or morgfcérbon atoms. The content of these
compounds is limited from the balance between the fixiﬁg Q_)
time of ink'and-feathering but the‘Viscosity of the whole
10 ink can be contrél;ed by varying the length of m.
The compound of the fomula [I], which is a
;diethef, has more mild surface active abiiify as compared
with monoethers, whefeby feafhering is hardly'caused
in the printed matter. Also, as compared with correspoﬂding
15 =polyoxybthylene,-it is higher in vapor préssure-but lower
- . in Viscdsity to be lowered in interface'ténsidn with
(:. ' paper, and therefore it has the effeét'of incréaséd
-fixingigpeed of ink. o | |
| ~Next, the compounds represénted By-fhe férmula
20 [II] are block copolymers of efhylene oxide tEO)”and.
propylene oxide (PO) of the (EO) -(PO)b type or (EO) -
(PO)b-(EO) type, either of which can be obtalned
according to the methods known in the art.
Of the block copolymers as defined above,
25 those which are useful-for the object of the present
invention are those in which a and ¢, namely the y

polymerization degrée of EO is 78 or less, and b,



%ine'of ink and feathering but the viscosity of the whole 10 ink can be
controlled by varying the length of m The conpound of the,formula [I],
which is a diether, has nore mld surface active ability as conpared w th
mono&d6rs, whereby feathering is hardly caused in the printed matter.
Al so, as conpared with corresponding 15 pol yosethylene, it is higher in.
vapor pressure but lower in viscosity to be lowered in interface tension.
mﬁtq paper, and therefore it has the effect of increased fixing speed of

i nk.” Next, the conpounds represented by the formula 20 [Il] are bl ock
copol yners of 1 etiapiediye thei dolyrer izad ionodeanee ©f FO (802 O mare Bagd

- (PO type or (EOQ [err] (POJ[err](EO|[err] type, either of which can be
obt ai ned accor dil¥g oro kel$s -net hods known in the art. O the bl ock copol yners

as defi ned above, 25 those which are _useful, for the qQhjegt af the pr nt
invention are those i nThe @Poyeahdock ﬁ%ﬂ&%?qﬂﬁf[ﬁﬂ%%#ﬁqiﬁﬁ;ybFrﬁégfgé%bf

EOis 78 or |less, and b, nanel y .t he pal [ zZatd. I f S 2
or nore and 15 o I%.prﬁ?t?“i:bd\?é'eﬁ*d‘ag ggﬁo?é?r%d s%'péal(r%tral gﬁ?éﬁ%ﬁppg?gr'r ed
:2 Erggl grgtsené |y_nvaen |Eorésars%o%erml |,1fa|be_g |2n_.terms of a, 5.b and c as shown

Table 2

i No. a b c
T 1 3 2 1
10 2 4 3 0
3 6 3 0
4 5 3 1
5 2 4 0

6 "4. | 4 4
15 7 6 4 2
8 8 4 0
9 18 : 4 2
Y ‘10 4 5 0
11 8 5 2
20 12 9 5 1
13 8 6 4
14 | 10 6 2
15 12 7 2

16 3 8 o
25 17 6 8 2

18 7 8 1 ‘
19 10 8 6



.Table 2 No. a SR C1 3

% 10 2 4 3 03 6
_ 04 5 3 15 2
4 _g 0 6.- 4 4 4 15 7
6 4 28 8 o 4 09
18 4 2 10 4 5 0 11
8 5 2 20 12 . 9 5
1 {3 8 6 4 14 10 6
2 15 12 o 7 2 16 - 8
0 25 ! 17 20 6 12 8 8 2 18a 7
8 119 10 8 6 ol 20
2 14
12 '8 1421 14 8 8 ? 2 22
39 8 22 2 23 39 16 8 9 "2 2
23 16 9 2
5 24 19 10 1
25 20 11 2
26 11 12 1
27 - 20 12 4
. 28 22 12 2
10 29 20 14 8
15

30 15 - 15

In thelcompounds represented by fhe above formula,
if the sum of a and c exceeds 78, in spite of good
15 compatibility with water, the compounds represented by

the ébbve,formﬁla have too high molecu;ar weights,
whereby the viscosity of ink beéomes too high and,
in spite of little feathering during printing, the
drying'and fixing speed of ink is low and, as the ink

20 or ink jet recording, dischérging characféristic of ink
or the shape of ink dot becomes unstable. The same is
the case if b is too small.and, while if b is too large
there is the fear that compatibility with water and
drying and fixing speed of ink may becomé insufficient.

25 As to fhe weight ratio of EO in the molecule of
the cdmpound represented by'the above fbrmula, EO T

should preferably comprise 20 to 80 % by weight based



L)

5 24 19 10 = 125 20 11

2(26 ' 11 12 1 27 20 12
4 28~‘ 22 12 : 2 10 29 - 20
14 ~_- 8 30 - 15 15 ' 15 In the conpounds

represented by the above formula, if the.shm1of a and c exceeds 78, in
spite of good 15 conpatibility with water, the conpounds represented by the
above formul a have too hi gh nol ecul ar - wei ghts, whereby the viscosity of ink
beconmes too high and, in spite of little feathering during printing, the

drying and fi Xigig t3eashdlle iddmpsundVtdNdbcdtiplish ibdekHy duFedtet

recordi ng, discharging characteristic of ink or the shape of ink dot
becones unst ablef tHee praserts ihemaiemif b is too small and, while if bis
too large there is the fear that conpatibility with water and dryi ng and
fixing speed of ink nayrheecmmpoursliifepiasante&d by.-the fogrmula HELIAdi ght
ratio of EOin the nol ecule of the conpound represented by the above

fornul a, EO shd§ ®btadnadaMy adshing athylene gxidetowphgnolhere®n 1 on

t he whol e conpound to_accaonplish best the object of the present |nvent|on
The conpound réﬂ#@@eMHQFQ%/q4ﬂ$qu¥nﬂ%i%I§¥¥Yl group having 1 to 2

carbon atoms, and the method for producing it per se
may be similar to the method known in the art.

In the prior art, compounds prepared by adding
ethylene oxides to alkyl phenols have been known as

10 nonionic surfactants. ﬁowever, such nonionic surfactants
of the prior art have.generally 8 to 12 carbon atoms
in the alkyl group in order to control appropriately
their HLB values. Such nonionic surfactants have been
employed in the ink for ink jet of the prior art and

15 exhibit the action enhancing apparent drying and fixing
of ink, namely absorbability of ink into- the recording
medium. However, when the recording medium is'a paper

\y/ such as low sizing paper, excellent liquid absorbability

will contrariwise cause troubles to give rise to

20 excessive feathering of ink.

The present inventors have studied intensively
about such feathering of the ink for ink jet, and
consequently found that the problem of feathering
of ink as mentioned above can be solved and also

25 an ink cap&ble of giving excellent drying and fixing
characteristic of ink even for high sizing paper can be

obtained by use of an ethylene oxide adduct of



i s obtained by addi ng-ethyl ene oxide to phenol or an 5 al kyl phenol having
1 or 2 alkyl group having 1 to 2 carbon atons, and the nethod for producing
it per se may be simlar to the method known in the art. In the prior art
conpedhds prepared by addi ng et hyl ene oz%pes-to al kyl phenol s have beenth
known as 10 nonionic surfactants. Howeve®, -such nonionic surfactants of the
prior art have generally 8 to 12 carbon atons in the al kyl group in order
tojcontrol appropriately their HLB val ues. Such nonionic surfactants have
been enployed in the ink for ink jet of the prior art and 15 exhibit the
acti on enhamzlkylphesoknasddgscyibed abpveg dn. whiichnZimel wldydor bability of
ink into the recordi ng nedi um However, when the recording nediumis a
paper such sgréoupy onzthe phewel isceliminateduor &b@opﬂ§ﬂalﬂppumﬂlif
contrariw se cause troubles to give rise to 20 excessive feathering of ink.
The present anWent®rmade ko shavecl FRt dnSAYEPR atoms.sadd £88t hering of the
ink for ink jet, and consge uentl¥ foug ahat t he prgblen1 f feathering of

i nk as nent iMRE BbathElene exide adfgd,pre B3de 4 k@ 2Qpabl e of giving

et ais e b by ERE SHARTLE, b biethrrblectiRebthal 82 o 1S
alkylphqnm fﬁ%(gﬁgwét%%kﬁ@fge[Iifgmgbcgetugq&L§¥|the-p:esent

invention are as shown below.

Table 3. - e
10 Compound No. B R4; n
1 _ Hydrogen atom Hydrogen atom 4
2 h . 5
3 . " 6
4 " _ _ .- 7
15 5 " " B -
| 6 - . 10
7 " A 15
8 ‘ . S - 20 u
.9 p-lﬁethYl o o .5
20 10 * . S 2
11 | . L 7
12 S oY 8
13 L .10
4 . .. . % . 15
25 15 p-ethyl . 6
16 - - ; ot 8

o - . .* 10



group on the phenol is elimnated or the alkyl group, if any, is made to
haye 1 to 2 carbon atons, and the noles of ethylene oxide added are nade 4
‘$0 ﬁg# 5 Typi cal exanples of preferabl e conpounds of the above

for a@”[111] to be used in the present kfventlon are as shown bel ow.

Table 3 10 Conmpound No. 4 n 1l
Hydr ogen atom Hydrogen atom 4 2 " ' 5
" ( "4 " " 7 15 5
"6 10 7
15 8 1 " 18 . p-ethyl  Hydrogen Rtomi hyl2
5 20 10 " " 6 11
" " 19 12 - p-methyl o-methyl " -6 8 13
" 10 14 15 25 15
p- et hyl 20 6 16- U o . v g 8 17
" 10 ' '
. 21 ] . : -, o 10
5 : 22 S .. “- 12
23 ' - p-ethyl " - 10
24 : " - . 10
U

- As contrasted to the compounds [III] to be

10 used in the present invention as described above, in
the case of medium to high alkyl groups such as nonyl,
octyl, dodecyl groups as in the nonionic surfactants
of the prior art, the ink which contains such a nonionic
surfactant is excellent in absorbability, but, in the

15 case of a low sizing paper such as plain papers in
general, excessive feathering of ink occurs to impair
the quality of printing to a great extent. It has also

] been proposed to use an example in which the alkyl
group is made to have 3 to 4 carbon atoms from the

20 balance between drying and fixing characteristic of ink
and feathering. However, even with an alkyl group having
such carbon atoms, the problem of feathering for plain
papers, etc., cannot be sufficiently solved, and it is
impossible to avoid lowering in qualitj of printing.

25 ' On the other hand, as for the moles of ethylene
oxide added (n), if n is made 3 or less, in spite of

excellent effect of increased penetrating force of ink,



1 : 18 p-ethyl  Hydrogen atom 12 19

- met hyl o- net hyl 6 20
21 " 10 5 22 —~
" 12 23 - p- et hyl " 10 24 A
" " 10 As contrasted EEC»he conpounds [I11] to be 10

used in the present invention as descri bed above, in the case of nmediumto
hi?h al kyl groups such as nonyl, octyl, dodecyl groups as in the nonionic
surfactants of the prior art, the ink which contains such a nonionic
surfactant I s experl ppessarabbacbmbisl highekUto igivehaebs ¥t oF | oW

si zi ng paper such as plain papers in general, excessive feathering of ink
occurs to i npapreveatdngl cleggingr withig theangzedle ©ft ¢hle ink et al so
been proposed to use an exanple in which the alkyl group is nade to have 3
to 4 carbon atpesofdingt devicebatndcthecrompatdbiiligyamith water
characteristic of ink and feathering. However, even with an al kyl group
havi ng such cabPeeemesoipsufficienti cwherebyachogginar of ghei mozzler mayetc. ,
cannot be suffjciently solved, and it is inpossible to avoid lowering in
quality of rih?iﬁﬁme§5m°s recogpizedote: Rer PRAMAteds f Op the sonszazy.

“ethyl ene oxide,gdded (), if n.is de 3 or less, _in spi.te of excellent
£oiainchbi phupfiger oFbe wisPRRafy of' Ink’ia® 1herdisla

ef fect of incr
- to make stable from the nozzle hardly aéhievablé, and

also the drying and fixing speed after printing will be
very low. The amount of the compounds represented by ~
10 the above formulae [I] - [III] aS"de;cribed above
~ added in the ink is not particularly limited, but if
"the ratio of the compound represented by the above
formulae in the.ink.is less than 0.5 % by weight, the
drying and fixing speed of ink becomes insufficiént,
15 while if it exceeds 60 % by weight, the viscosity of
- the ink may be excessively increased, and excessive
feathering of printed letters may occur or stability of
the ink may be lowered. Thus, the compound represented L
by the above formulae should be contained in the ink
20 . §referab1y at a proportion of 0.5 to 60 wt.%, more
preferably 6.5 to 30 wt.%.

Further, examples of water-soluble organic
solvents which may -be confained in combination with
these compounds represented by the formulae [I] - [I1I]

25 ‘may include alkyl alcohols having 1 to 4 carbon atoms
such as methyl alcohol, ethyl alcohol, n-propyl alcohol,

isopropyl alcohol, n-butyl alcohol, sec-butyl alcohol,



[ R . .
- - 20 1 vapor pressure becones higher to give |less effect of preventing
cIQgging within the nozzle of the ink jet recording device, and the
eonpatibility with water becones insufficient, whereby clogging of the
nozziM4 may 5 be sonetines recogni zed to_bg#p[onnted. On the contrary, if.n
Is 21 or nore, the viscosity of ink is intteased to make stable fromthe

nozzl e hardly achi evable, and also the drying and fixing speed after
printing will be very |ow. The anmount of the conpounds represented by 10

th b f | z |l d i bed ab dded j n i nk i t
ool o) B hege byl L1tbhall SEREREYT aloRNGL oA thS, Liket 06 by [he
b f | j . Lok. i %Db i t .- the dryi. d
Fooeg o Ty catagd Pebdi 48 affechPfomhan a0y, dindkly) dcSediiad B0
wei ght, the Viggdsi {ie Pfkdt6ndd Me@c?af&&&?&fé'vﬂéfhi%;%ﬁfﬁe and

excessi ve feathering of prlntedK?etters may occur or of the ink

may be | ower ediiaduitond NELESHPD Uikl M SEAKE £ e dd S @iP Vi f or nul ae shoul d
be contained in the ink 20 preferably at a proportion of 0.5 to 60 wt.%

nor e pref er@blye trdhydr dfuvdn Y0d foxdderane H®| B5cdf potydTISAlddd € organic
solvents which may be contained in conbination with these conpounds
represent ed bygkywoX¥srsudlaeag Igolydttiylertdb gieoc|paleypddpsleriecohol s
having 1 to 4 carbon atons such as nethyl al cohol, ethyl alcohol, n-propyl
al cohol , glycol and the like; alkylene glycols having 2 to 6
carbon ‘atoms such as ethylene glycol, propylene glycol,
W] butylene glyéolr triethylehe glycol, 1,2,6-hexanetriol,

10 thiodiglycol, hexylene glycol, diethylene glycol and
the like; glycerin; lower alkyl ethers of polyhydric.
alcohols such as ethyleneglycol methyl (or ethyl) ether,
diethyleneglycol metﬁyl(or ethyl) ether, triethyleneglycol
monomethYl(or ethyli ether and the like; N-methyl—Z—

15 pyrrolidone, l;3-dimethy1-24imidazolidinone,-triethanolamine,
sulforane, etc. Of these water-soluble organic solvents,
polyhydric alcohols such as diethleneglycol, lower
alkyl ethers of polyhydric alcohols such as triethylene-
glycol monomethyl(or ethyl) ether are preferred.

" "The ink of the present invention'can also
include, ' in addition to the above components, surfactants,

viscosity controllers, surface tension controllers,

-etc., 4if necessary. Particularly, concerning surfactants,



| sopropyl al cohol, n-butyl afcohdl, sec- butyl al cohol, 1 tert-butyl

. alfcohol , isobutyl alcohol and the |like; am des such as dinethylfornanide
di‘tmet hyl acet ami de and the |ike; ketones or ketoal cohols such as acetone,:
di acetone al cohol and the like; ethers_ s as 5 tetrahydrofuran, dloxan%J

and the |ike; polyal kyl ene glycols such pol yet hyl ene gl ycol,
pol ypropyl ene glycol and the |ike; alkylene glycols having 2 to 6 carbon
atoms such as ethyl ene glycol, propylene glycol, butylene glycol,

(et ens SLIGEL eof GPPNBRERELChy dRsEVEH ISR phEBH gpR 0l veCl
al cohol's suchy, e.%ﬁ&lﬁ?”SEkXEEyPHEEQ?AEhE?&Rgt B¥1.lr).1. g;mtci @thx yegl ycol

met hyl (or ‘et hyl') e triet eneglyco nonet and

the |ike; “F”€ﬁ3¥éf3relénsﬁi30hbéoss uéea dhnathukPa hmbda%oku$ RBe,
-triethanol am ne, sulforane, etc. O these water-soluble organic solvents,

pol yhydric alssﬂeéﬁ 68cbhaspdbsbitenngbnetbn haaethakkrore! kkhedrof
pol yhydric al cohols such as triethylene- glycol nonomethyl (or ethyl) ether

are prefer sedamdtintsnshotildhbeplémdnéedi tognfornexampdkesoOi.5cBuby, in
addition to the above conponents, surfactants, viscosity controllers,
surface tensiwaigbht ool Lewer oncthelinhecpssieyablyaﬂbﬁcﬁlbwiyeiebmcern|ng

surfactants,
or lower and, more preferably 0.3 % by weight or lower.

-The ink to be used in the-présent ihvention
compfises principally the above components, and.the. W
10 _principa; specific feature of the ink;to be used in the
present:invention resides in that, in preparing the ink
comprising the_above components, the combination of the
- water-soluble dye used and the organic .solvent used
is made a specific combination and also that: the mixing
15, ratio of water and the organic solvent is made a specific
ratio. More specifically, while any of the water-
soluble dye and the organic solvent as described above
.are useful, it is-desﬁumlezthat a water-soluble dye
shohld be selected so as to have a solubility of 5_%
20 by weight or less in at least one of the qrgapic solvents
being used and is desirably present in the ink.in the

amount specified above. .

The sdlubility as herein méptioned of a water-
25 soluble dye in an organic solvent refers to grams of
the water-soluble dye dissolved in 100 g of the organic

solvent under normal pressure at 25 °C.



1 since such surfactants as enployed in the prior art have great effect on
fdhthering during printing, and therefore should.not be used in a | arge
amount for the object of the present invention and therefore their 5
annun%ﬁ'should be limted to, for exanple, 1% 5 % by weight or lower in the
ink, preferably 0.4 % by weight or |ower g% nore preferably 0.3 % by
melght or lower. The ink to be used in the present invention conprises
prifcipally the above conponents, and the 10 principal specific feature of
the ink to be used in fhe present invention resides in that, in preparing
the ink conprising the &SBVEuEBnﬁoﬁ?ﬁpélehﬁeéSHSPnathenlok thebe used

wat er - sol ubl e gx sed_and %h n c solvent .used is nmade a specific

conbi nati on an 8 PﬁgfeP 1ﬂ¥? é°?51FaFPSf6FiﬂBF$Y aﬂdatﬂés§9bﬁﬁ¢c
| t i d f whi |
agtgf? sgfug?e égégﬁg %h gan| &g 5%%?255553 %lbﬁﬂéﬁﬁﬂggga?ﬁ ﬁ%eful
it is desirabl h t ted to h
sol ubi 11ty of Pb Bg=BL¥n ahaeh bh%%*. 5810618 dFe REESH FalSh S%%f’c e
sol vents begngcenes aae tépi?&firré§| Mhaf&§sﬁblbgat2‘§a£€kxvi£ht£@ ;?%A‘
a water sol ubl e

speci fied above. The solubility as herein nention
dye in an orgaticnsof veater et Fos® Ut8NELRiaitP. VAL eRO! M @1 €Y khe

di ssolved in 100 g of the organic solvent under nornmal pressure at 25 C.
problems of poor drying or feathering of ink in various
recording medium can be also solved, and recorded images

Y of high quality and high resolutién without feathering can
10 be formed not only on ink jet recording paper specially
prepared as a matter of course but also on plain papers
in general.
The recoding medium which can be used in the
method of the present invéhgion may include various

15 Paper for ink jet fecording proposed in large number in

the prior art or plastic sheets for OHP to enable
excellent recording as a matter of course, or otherwise
copying paper, reproting paper, bond paper, slip papers,
continuous business forms, printiﬁg paper for computer

o0 may be all available, and the paper may be either low

sizing papers or high sizing papers.
When a cqnventional ink, particularly an ink-
~ jet printing ink is used for printing on a plain paper
of a low;sizing degree with the cellulose fiber exposed
25 on the recording surface, the feathering of the print will
be remarkable, making the high-quality prihting impracti-
cable. 1In contrast,'in the method of the present

invention, due to the effect of the ink as mentioned



pventfon Is sufficiently in a dissolved state of the dye within the

ecording instrunent or in the nozzle, and the water-soluble dye after
recorgeng 5 cones out rapidly of the dissolved state with evapora- tion of
water to lose its fluidity. As the res - -t he probl ens of poor drying or
feathering of ink in various recordi ng nedium can be al so solved, and
re?orded'inages of high quality and high resolution w thout feathering can
10 be forned not only on ink jet recording paper specially prepared as a
matter of. towtsevdinal SeatiiePing NoHank Soctude Ne€véh . od Neudle OB Iginedi um
whi ch can be used in the nethod of the present invention may i'nclude
various 15 pgaper orithmiigwtdegree dofigspzimgstd giveé sprintimdesf i mighe
prior art or plastic sheets for OHP to enabl e excellent recording as a
matter of coguality. otThusi sthe opgthed pafcthe rpresentigipegntiomoirl paper,
slip papers, continuous business forns, printing paper for conputer 20 may
be all avail &l MFe wuikghle hen emploxing Fhch A RARMH N 19W gh

si zi ng papgrs, \Wen conventional ink, particularly an ink- jet printing
ink is use WQﬁgﬁﬂqiéErﬁi%ﬁngpﬂajn paper of a |ow sizing degree with the
et e PeT PO Trfedd LAVERELSA %S B A ul iy LRI s OTend'®

1 Wth such a specific feature, the ink to be used in the preSenf
i
;

_ inksjet':ecording method, and such gh ink jet recording
method may be of any system, provided that it is a system
~ capable of ihpartigg'the'inkwéhto a recording medium which
100 is the object tb-be-ejecteéagainst~b&'réleaéing'effectively
the ink from a nozzle. Typical examples of such systems are
described in, for example, IEEE Transactions on Industry
Application, Vol. JA-13, No.l (the February and March, 1977
issue) and the February 19, 1976 issue, the January 29, 1973
15 issue and the May 6, 1974 issue of Nikkei Electronics.
The systems described in these reports are suitable for
the present invention and, to expléin some of them,
there is first the electorstatic attracting system.
This system includes the systém'in'which'reéording is
20 effected by giving a strong electrical field between a
nozzle and an accelelrating electrode placed several mm
ahead of the nozzle, thereby éuccéssively ejecting
'particulated ink from the nozzle and giving information
signals to the defiecting'élebtrodés whilg the ejected
‘25 inks fly between the deflecting electrodes, and also
the system in which ink particles are ejected in accord-
ance with the'informétion'sigdals Qithout'deflectihg

the ink particles, and both are effective for the present



. . , . .
be remarkabl e, making the high-quality printing inpracti- cable. In
coptrast, in the nethod of the present invention, due to the effect of the
{ MK as nentioned 1 above, no feathering of ink occurs even on such a

pl ai R<paper with-1ow degree of sizing to gﬁge printing of high quality.
Thus, the nethod of the present inventien -still ‘nmore suitabl e when

enpl oyi ng such a paper with ow 5 degree of sizing. The present invention
is particularly useful as the ink jet recording nmethod, and such an ink jet
recordi ng nethod may be of any system provided that it is a system capable
of inparting tigvenkie®nAlo a recording mediumwhich 10 is the-object to be
ej ect edagai nst by releasing effectively the ink froma nozzle. Typical
exanpl es of such syst eTheasecdndcsybtedmi ds the systipimein| €hiEchr hhghcti ons
on Industry Application, Vol. JA-13, No.1l (the February and March, 1977

i ssue) and t hepFessureyigdOappdiédi esuthet hiskJhyuar smad]l pomp asdi ssue and
the May 6, 1974 issue of N kkei Electronics. The systens described in these
reports are sunippte ipk partpelesnarenedacted fauciblychp| meehanieabf

them there_is first the electorstatic attracting system This system
i ncl udes the syibEatienupf ckbecRezaifgbYsarguartécvabratog; eE§-a 3®dong

clect 11 cal 11 o o DELYRI-Fy 0022 85800 3" 8  SLLALLIG§! Shirads Pl acec
corresponding to information signals simultaneously
with ejection. 'The charged ink particles are deflected
corresbonding to the quantity of the charge during
10 passage between the deflecting electrode plates. As
another system utilizing this systém, there is also
the system callgd microdot ink jet system. According
to this system, while the ink pﬁessure énd exciting
~conditions is maintained at adequate values within a
‘.15 certain fanges, two kinds of large and small ink droplets
are generated from the nozzle tip, of which only the
droplets with smaller sizes are utilized for recording.
\// The specific feature of this system resides in that a
. group of minute liquid droplets can be obtained even with
20 a thick nozzle apperture of the prior art. |
The third system is the piezoelectric device
system and, according to this system, a piezoelectric
device is utilized in place of mechanical means such as
pump in other systems as the means for pressurizing
25 - ink. This is the system, in which pressure is applied.on
the ink by the mechanical displacements created by giving

electrical signals to the piezoelectric device,_thereby



particulated ink fromthe noizle'and'giving information signals to the

efl ecting electrodes while the ejected 25 inks fly between the deflecting
and al so the systemin which ink particles are ejected in

| ect r odes,

accowd” ance with the information signals w thout deflecting the ink
and both are effective for tﬁé&pﬁesent 1 invention. The

particles

second systemis the systemin which high pressure is applied on the ink by
a_gnall punp and mnute ink particles are ejected forcibly by nechani cal
Vi

i~

[

5

ration of the nozzle by a quartz vibrator, etc., and the ink particles

ejected are eéfgéfiﬁéJ{ﬂecgﬁkggﬁoﬁpﬁrﬁgggagtng to information signals
| ' ' The ¢

si mul taneously" with €jection.

arge

I nk particles are defl ected

corresponding to the pwapsi aYsef pbBeibhar ¢8 tue aglf;e_taeas-gehae&men the

defl ecting el ectrode plates. As another system uti

is also the sjet esysteh edls rdisoliobednkinj gapanese.afacepehngatenthi s

system while the ink pressure and exciting conditions I's naintained at

lzing this system there

adequat e val udsblicatiom N6. 58986/h97andaswhivh khedinkfstbBj@etaad snal |

ink droplets are generated fromthe nozzle tip,
with smal '®r &0 Zthe ;aetion | of chleatr energydiunderghessabriupt cchaagar énof this
systemresides in that_a group of mnute |

even with

10

15

95

20

volume and the ink is ejected’ rom the-nozzle through -

the acting force by such a change:in state.

The above examples show preferable recording

methods of the present invention, and the present

invention 'is not limited to these recording methods,

but it is of cource useful for,'fof”example, ink for use

~in other printers or writing implements.

The present invention is déscriﬁed in more

detail by referring to the following'examples,:in which

-parts and % ‘are by weight.-

Example 1 . -
Compound No. 2 in Table 1 = 7
- Glycerin. - ’ B .5
. Polyethylene glycol 400 ’ SR
Ethylene glycol = L 10
C.I. Direct Black 154 - 5
Nonionic shrfaétant ' ; = 0.1

(Emalgen PP-150 (trade mark),

produced by Kao Sekken K.K.]

"(Solubility of C.I. Direct Black 154 in compound

in Table 1 being 3.5 %)

- Water - : o - 68

parts

parts

parts
parts
parts

parts

parts

No. 2

of which only the droplets

uid droplets can be obtai ned

«



20 a thick nozzle apperture of the prior art. The third systemis the
piﬁzoelectric devi ce system and, according to this system a piezoelectric
evige is utilized in place of mechanical means such as punp in other
syste#®”as the neans for pressurizing 25 _ipk. This is the system in
whi ch pressure is applied on the ink'by-tﬁ% mechani cal di spl acenents
created by giving electrical signals to the piezoelectric device, thereby
1 ejjecting the ink froma nozzle. It is also possible to use effectively
the ink jet systemas disclosed in Japanese Lai d-open Patent Publication

No. 59936/ 1979 in whi cThehabovie selsipacitdves dompdnients iwetredichagtiedeiar gy
under goes abrupt change in volune and the ink is ejected fromthe nozzle

t hr ough t he ac®i VgsBerse sthjirredn forci5ahguris) andatthe Hesultant edixtoires show
preferabl e recording nmethods of the present invention, and the present 10
invention is n&?slP%ﬂﬁ§&e@ot9h§§é7P§cUﬂGth Aetthogmeanst sodinm of cource

useful for, fob xa ink for use in other printers or witing
i mpl ement s. § ﬁF *invention is described in nDre detail by referring

to the foll gwi ng exanp g3 i p,whi ch 15 parts % B wei ght. Example 1
Corpound No% 2 in Tabl 8e¥te ¥nd mixt Feigere a préssuriza-

tion through Fluoropore filter [trade mark; produced by
Sumitomo Denko K.K.] with a pore size of 0.45 pm to obtain
| a recording liquid A of the present invention. The
— - physical properties, solubility and odor of the recording
10 liquid A obtained were evaluateqf The results are shown
in Table 4. |
The above recording liguid A was.mbunfed on an
ink jet printer (trially made machine produced by
Canon K.K.) which performs recording by utilization
15 of heat energy_and'printing was effected on_continuous'
.business forms and copying paper, and the recording
characteristics with respective fixing characteristic
_J and feathering were evaluated.
Further, the machine was left to stand for 5
20 minutes.without capping fhe printing head, and thereafter
printing operation was again performed.
After 3 lines of printing was conducted, the
. power source of the printér.was turned off and clogging
of 24 nozzles was examined. The results are shown in
25 Table 5.
. Examples 2 - 6

Recording liquid B



d ycerin. _ o 5 parts Pol yethyl ene glycol 400

5 parts 20 _ Ethylene gl ycol 10 parts C
rect Black 154 '5 parts Nonionic surfactant

0.1 parts [ Enul gen PP—150 (trade mark), 6‘glroduced by Kao Sekken K. K. ] 25

Wat er arts (Solubility of C.1. D rect

Black 154 in conpound No. 2 in Table 1 being 3.5 % 1 The above
ipectlve conmponents were eharged in a vessel, stirred for 5 hours and the
esultant m xture was adjusted to pH 7.5 with 0 1 % aqueous sodi um

hydr oxi de. 15 - Coigdund Ro M &t §heTdB3ef Ll tered and a pgepawkisza- tion

t hrough Fluoropore fflter [trade mark; produced by Sum tonp Denko K K ]

with a pore size of ﬁiephylenebghyeon recording liquid A ob phaetpresent

i nvention. The physigal properties, solubility and odor of the recording 10

liquid A obtai ned 2rRiethylenedglitelresults are shown i n I@bpargs The

above recording.liqujd A was nounted on an ink jet printer (trially nade

machi ne produced by [&nbn Roed)Bigekheperforns recording by 6tpartati on 15

of heat energy and pginting was effected on continuous .
Water. : 75 parts

o

(Solubility.of C.I. Food Black 2 in Compound
" No. 4 in Table 1 being 1 % or less)

Recording liquid C

(Compound No. 11 in Table 1 : -3 parts
10 . N-methyl-2-pyrrolidone - : - -10 parts
Polyethylene glycol : ' e'15 parts
Hexylene glycol - 2 parts
' (3)/Anionic surfactant R : 0.1 parts
[Caribon B (trade mark),
15 .p:oduced by Sanyo Kasei K.K.]-
C.I. Acid Red 8 ' " 4 parts
Water - - | 66 parts
(Solubility of C.I. Acid Red -8 in Compound o/

No. 11 in Table 1 being 1 & or less)

20 Recording liquid D

(Compound No. 17 in Table 1° =~ =~ 20 parts
" |Ethylene glycol : 10 parts
Nonionic surfactant ' T - - 0,05 parts

(4)<[Nissan nonion K211 (trade mark),
25 produced by Nippon Yushi K.K.]

C.I. Direct Blue 86 : S 4 parts

(Water _ - . 66 parts



i , . . : )
busi'ness “forns and copyi ng paper, and the recording characteristics with
regpective fixing characteristic and feathering were eval uated. Further,
the dachine was left to stand for 5 20 m nutes without capping the printing
head,>@&hd thereafter printing operation again perforned. After 3 |ines
of printing was conducted, the power sour Clof the printer was turned off
and cl oggi ng of 24 nozzles was exam ned. The results are shown in 25 Table

5. Ekanples 2 - 6 Recording liquid B~ Conpound No. 4 in Table 1
SI 53:‘)]{ s Tri es hyl ene gl y(csoollublio'l.id%g Qf €41. iy %5 arés8 2in Dcc,el}‘ﬁg/tlmedne
6 parts 5 wa ) . . 75 parts
(Solubility of C.I: Fotéﬁ{‘BI]é;’cI?"b q*]ﬁ)ﬁpmw‘% ¥h Table 1 bei ng 1 % or
| ess) Recordi ngdddpdithd” 1y No. 11 in Table 1 3 parts 10
N- et hyl - 2- pyrroli cn%&ésl ¥ 10 parts Pol yet hyl ene gl ycol '

y py ,

15 parts Hexyl ene glyc -ompound No. 21 in Table 12 Parts (3) igdlies
sur f act ant ' ' 0.1 parts
5 (5){C.I. Direct Blue 199 5 parts

Water _ - 65 parts
(Solubility of C.I. Direct Blue 199 in Compound

No. 22 in Table 1 being 3.5 %)

N\ - Recording liquid F

10 _ rCompound No. 26 in Table 1 2 parts

Compound No. 5 in Tab;e 1 , 5 parts

Glycerin " 10 parts

(6)<Ethyleneglycol 10 parts

C.I. Direct Yellow 86 _ 2 parts

15 C.I. Acid Yellow 23 2 parts

\Wgter : 69 parts

(Solubility of C.I. Acid Yellow 23 in Compound
No. 5 in Table 1 being 1 % or less)
Exémple 1 was repeated except for using the
20 above recordihg ‘liquids B -~ F in place of the recording
liquid A in Example 1, and the recording liquids and
:ecording characteristics were evaluated. The results

are shown in Table 4 and Table 5.

25



[Caribon B (trade mark), 15 o produced by Sanyo Kasei K K.] C.|I

Acid Red 8 4 parts \Vater
66 parts (Solubility of C.I. Acid Red 8 in Conpound No. 11 in Table 1 bqﬁpg
1 %@ less.) 20 Recording liquid D Conmpound No. 17 in Table 1

20 parts Ethyl ene glycol 10 parts Nonionic
sur fact ant 0. 05 parts (4) [ Nl ssan noni on K211 (trade
nqu) 25 produced by N ppon Yushi K K] C1. Drect Blue 86
4 parts \Water " 66 parts 1
(solubilidy of C 1. Direct Blue 86 i ifalphpotind No. 17 in Table 1 being 1.5
% Recording liquid E Conpound No. 21-in Table 1 30 parts 5
(5) Cl. Dre v palto ‘VAIJ.L .
65 parts (Sol Cstir£beec] Bl ue 199 |in Conpowy E No. 22440 Table 1
being 3.5 % i §8hdibnl0 vlscoslt%ﬁai)uﬂﬂﬁ'e 26048, Tabl e 1
2 parts Conpo nﬂ1§hldS iIn(dghe¢ch)| (c.p.) _ par¥
(a) | 412 2.8 O O
(B) 50.2 2.0 O - O
" 10 (c) | 46.1 3.4 O O
(D) 42,5 - 2.3 O @)
(E) 53.4 2.5 | O O
15
(F) 54.7 2.4 O | O
*1 Evaluation standards
20 O e ink completely homogenized. .
X ... Separation of oily substance
recognized.
*2 Evaluation standards
©0 ... Odorless or substantially insensible.
o5 x ... Unpleasant feeling felt in office or

home.



élycerin
10 parts C.I.

AC| d-Yel | ow 23

Direct Yellow

69 par%'é (Sol ubility of C. 1.

recording liquids B -

‘86

10 parts (6) Et hyI enegl ycpl
2 parts 15

2 parts Water

Cl.

Acid Yellow 23 in Conpound No. 5 in Table 1
being 1 %or less) Exanple 1 was repeated2kcept for using the 20 above

F in pllace of the recording liquid A in Exanple 1,

and the recording |iquids and recording characteristics were eval uated.

The results are shown in Tabl e 4 and Table 5. 25

Tabl e 4 Exanpl es:

Surface 1 *2 Recording tension Viscosity
Solubilit Qdor liquid (dyne/crr) 4%P )_5 (A 47. 2 2.8
0 0 (B 50. 2 | le’Sg 0 10 (O
46. 1 3.4 0 0 (D) 42.5 2.3 0
0 (B 53. 4 2.5 - Q 0 15 (F) - 54..7 2.4
0 0
5
*
| Fixing > Feathering'
Examples : characteristic ratio *5
regorc}ing Fanfold |Copying | Fanfold Copying| Clogging
liquid paper paper paper paper
L
10 (A) O © O 0O 0
(B) © © @) O 0
(C) O © O O 1
15 __
(P) © © O e} 1
| (E) © @ O 0
20 (F) © @ , O 0

*3 10 seconds,l 30 seconds_ after pEinting, the

printed portion was rubbed with a filter paper {trade

25 Mmark; No. 5C, prodticed by Toyo Kagaku Sangyo K.K. ).



*1 Eval uation standards 20 - o ... Ink compl etely honogeni zed.

X ... Separation of oily substance recognized. *2 Evaluation standards 0
(.. Odorless or substantially insensible. 25 ' X C -
Unpl egsant feelj.ng felt in office or home. . Table 55 *3 Dt 4
F|X|ﬁgs Feat hering.. 'Exanples: _ cigpracteristic - ratio
*5 recording Fanfold Cbpylng Fanf ol d ying dogging liquid paper
paper paper paper 10 (A .0 -0
B)O 0 (O ' 0
0 0115 (D) ' ' o
0 0 20 &8 © No smidaring é}dgg 10 sefonds 0 *3 10
seconds, 30 seconds afCyr, .Rr S1kight. shh%:ﬁ&ig”'ta@;q:e@rltd % g ubbed with a

filter paper (trade 25~ mark; No. SC, produced by Toyo Kaga u Sangyo K K.).
/\ +-- Slight smearing after 30 seconds

X ... Considerable smearing after 30 seconds
5 *4 The number of dots with feathering in 300
printed dots was'evaloeted in terms Of percent.
_ ()_... Less: than 10 8 of featherlng

A -+ 10 % to 1ess than 20 & of featherlng

X ... 20 % or more of feather1ng '“\/
10 *5 Number of nozzles causing clogglng out of 24.
nozzles._
For inks (C) and (D), clogging was'cencelled
by performin§ restorétioh operation.
Examples f - 11
15 The components shown below were stirred for 5
hours, and the-resﬁlting mixture was a&justea to pH
7.5 with a 0.1 % agueous sodium hydroxiae and further
filtered under pressurizatioq throﬁgh a:membrene filter o/

with a pore size of 0.45 p (trade name,.Fluoropore
20 fllter, produced by Sumitomo Denko K.K. ) to prov1de
the ink of the present inventlon.'

Recording liquid G

Compound No. 21 in Table 2 15 parts
(7) JC.I. Direct Black 154 ' 'S parts
25 Water o | "~ 80 parts

(Solubility of C.I. Direct Black 154 in Compound

No. 21 in Table 2 being 2 %)



(. ’ .. No snearing after 10 seconds O-. .. Slight snearing after 10

segonds ... Slight snearing after 30 seconds -X ... Considerable snearing
after 30 seconds 5 *4 The nunber of dots with feathering in 300
prinﬁédfdots was evaluated in terns of pergent. 0 ... Less than 10 % of
feathering .. 10 %tp less than 20 % of fe ering X ... 20 %or nore of
feat hering 10 . *5 Nunmber of nozzles causing clogging out of 24
nozzies. For inks (€ and (D), clogging was cancelled by performng
restorati on operation. Exanples 7 - 11 15 The conponents shown

bel ow were sti rRegording hianid Hnd the resulting m xture was adjusted to
pH 7.5 with a 0.1 % aqueous sodi um hydroxi de and further filtered under
pressuri zation throug 99%@%3?@n@°fi¥tb¢-ﬂﬂbheazpore'size of 0.26 parts
(trade nane, Fl uoropor]e,20 filéer, produced by Sum tono Denko K. K) to
provide the ink of thd PPERRMRDNoen!ith. TeRER %ing 1iquid G ColoRaRtso.

21 in Table 2 15 parts (7) C. 1. Direct Black 154
5 parts 25 - (R geFLycerin : B - 80 pRATES
5 C.I. Food Black 2 , S 4 parts
Water . _ : . 61 parts

(Solubility of C.I. Food Black 2 in Compound
No. 6 and 7 in Table 2.being_1 % or less, and 1 % or
N less, respectively)

10 Recording liquid I

r Compound No. 27 in Table 2 8 pérts

Glycerin 3 parts

(9) { Tetraethylene glycol o . 5 parfs
Ethylene glycol : 15 parts

15 _ 1C.I. Acid Blue;254 : : ‘ : 3 parts
\Water ' : : : 66 parts .

(Solubility of C.I. Acid Blue 254 in Compound

No. 27 in Table 2 being 1.5 §&)

Recording liquid J
20 [ Compound No. 22 in_Table 2 20 parts

Triethylene glycol dimethyl ether 10 parts
Nonionic surfactant (trade name: |
SurfinolllO4 produced by Nisshin

Kogyo K.K.) ' o : . 0.1 parts
25 (10) { Reactive dye (t:ade name: Kayaseron .

React Red CN-3B préddced by Nippon

Kayaku K.K.) - 4 parts

Water _ , 66 parts



(Solubility of C.I. Direct Black 154 in Conpound No. 21 in Table 2 being 2 "

?; 1 Recording liquid H Conpound No.-6 in Table 2 20
rts Conmpound No. 7 in Table 2 10 parts (8) dycerin .
5 pat¥s 5 *~ C|. Food Black 2 4 parts vdrér

61 parts (Solubility of C. 1. Food: Bl ack‘-@"(n Corrpound No. ,6 and 7 in Table
2 being 1 %or less, and 1 %or |less, respectively) 10 Recordlng liquid I

Coppound No. 27 in Table 2 . 8 parts dycerin
3 parts (9) Tetraethylene glycol 5 parts Ethyl ene
gl ycol 1 (Solublllty ©f Reattidh dye in CGmbouAald Bl ue 254
3 parts Water - 66 parts (Solubility of
C'l. Acid BIU@DQSZZihanﬂbbena hbln§73kﬁ ¥dble 2 being 1.5 % Recording
liquid J 20 : Conpound No. 22 in Table 2 20 parts
Tri et hyl ene gReeerdimgeliguidiKer - 10 parts Nonionic surfactant
(trade name: Surflnol 104 produced_by N sshin _ . _
fCompound No. 20  in Table 2 ' 6 parts
5 Glycerin ' : S 5 parts
(11)4 Polyethyleneglycol 300 S 10 parts
C.I. Direct Yellow 86 - " 2 parts
C.I. Acid Yellow 23 S . 2 parts
|(Water ' ' 75 parts -/
10 - (Solubility of C.I. Direct Yellow 86, C.I. Acid
Yellow 23 in compound No. 20 in Table 2 being 2 &, 1 %
or less)
Recording was.performed in the same manner as
Example 1 except fér using the recording liquids G - J
‘15 in place of the recording liquid A in Example 1, and the
recording characteristics were evaluated. The results
.- are shown iﬁ'Tables'G?and-?.
Table 6. - 3 - o/
20 . Surface o e
ik tension Viscosity
Ink 1 (dyne/cm) (C.P.) | Solubility
Recording o N
liquid 9 ; 43.4 | .3'; ()
- H 48.3 3.3 O
. I 45.2 2.9
25 i . o O
. J 33 6 3.5 (j
. K 43 4 3.1 ()




Kogyo K. K.) ' 0.1 parts 25- - (10) Reactive
-dy& (trade name: Kayaseron. React ‘Red:CN-:3B produced by N ppon Kayaku

4 parts \Water :
66 paﬁ-s' (Solubility of Reaction dye in Conpound No. 22 in Table 2 being

3.5 0/() Recording liquid K Conpound No. 20 in Table 2 6 parts
5 d ycerin . ' % 5 parts (11)
Pon@therneegcoI 300 10 parts C.I. Direct Yellow 86

2 parts C. 1. Acid Yellow 23 2 parts Water

75 parts 10 (Solubility of C.1. Direct Yellow 86, C 1. Acid Yellow

23 in corrpou‘nd No. 20 in Table 2 being Tablel7% or | ess) Recording was
performed in the same manner as Exanple 1 except for using the recording
liquids G- J 15 in place of the recording liquid Ain Exanple 1, and the

recordi ng characteri gt eval uated, The results are shovvn In Tables 6
and 7. Table 6 Surfage tension Vi sc05|ty
Example
Ink . 7 8 9 10 11
Discharging stability #5'Q) O O O O
Fixing characteristic *3 3
Continuous slip paper {@ ©®© O O
‘10 ' : o
Copying paper C) C) () C) C)
Featheringf*A.
Continuous slip paper O O O O O
U ~ Copying paper:_ () C) CD ()h dg)
Clogging *5 0 .l 0 1 0
20 | |
Examples 12 - 16
The components shown below were stirred fof_S
hours, and the resulting mixture was adjusted to pH
25 | o '

7.5 with a 0.1 % aqueous sodium hydroxide and further
filtered under pressurization through a membrane filter

with a pore'size of 0.45 p (trade name, Fluoropore filtef,



S lnk. | (dyne/ cm (C.P.) " Solubility Record G 43.4

9

3.1 - Oliquid ™" H . 48. 3 3.3 ' o" 1

45.2 2.9 0257 33.6 3.5 0 K ™

43. 4 3-1 0 Table 7 Exanmple. Ink b 7 8=
16’ 11 5 Discharging stability [er 0 0 O-Fixing characteristic *3

Conti nuous slip paper [err] 10 Copyi ng paper . [err] Feat hering *4

15 Continuous slip paper0 0 0 0 O Copyi ng paper 0 O 0 0

C bggi ng *5 0o 1 0 1 0 20 Exanples 12 - 16

1 produced by Sumitomo Denko K.K.) to provide the ink
of the present invention. |

Recording liquid L

'-Cdmpbund No. 6 in Table 3 20 parts
5 (12) ) C.I. Direct Black 154 | S 5 parts
Water | - o 75 parts

(Solubility of C.I. Direct Black in Compound

No. 6 in Table 3 being 4.5 %)

Recording liquid M
_10' ' 'Cdmpound No{ 3 in Table 3 20 parts
| Compound No. 7 in Table 3 | 10 parts
'.(135l Glycerin | - 5 parts
C.I. Food Black 2 4 parts
(Water : o - . 61 parts
15 | (Solubility of C.I. Food Black in Compound |

ﬁo. 3, No. 7 in Table 3 béing 3 %;.4.5.%; respectively)

Recordlng liquid N

fCompound No. ‘10 in Table 3 | .' 8 parts

Glycerin o | '3 parts

26 (14)a«fetraéthY1en§ glycol oo '; 5 -parts
| Ethylene glycol : : 15 parts
C.I. Acid Blue 254 3'pa;ts

- bmater _ | 66 parts

(Solublllty of C I. Acid Red 254 in compound
25 No. 10 in Table 3 belng 18) -

Recordlng liquzd 0 |



The conponents shown bel ow were stirred f or 5‘hou'rs, and the resulting
m yture was adjusted to pH 25 7.5 witha 0.1 % aqueous sodi um hydr oxi de and

furttier filtered under pressurization through a
si ze 0.45 (trade nane,, Fl uoropore filter,

menbrane filter with a pore
1 produced by Sum tono

Denko K. K.) to provide the ink of the pre§§ﬁt I nvention. Recording liquid L

[ Compound No. 6 in Table 3
Bl ack 154

75 parts (Solubility of C. 1.
bei ng 4.5 % Recor di ng {ISHRPNG
20 parts Conpound No. W)

5 parts C |I. Food Bl aq

5 parts Water
Direct Black in Co

Ne. 21 in Tapde

20 parts 5

&‘r}et-g%rt}!_e%e?’ glycol dimethyl

(12) CI. Drect
ound No. 6 in Table 3
d No. 3 in Tab2® parts
10 parts (13) dycerin
2%thex s \Wat erl0 parts

61 parts 15 o ($Qduhility of £ 1. Food Black in Conpound No. 3, No. 7
in Table 3 being 3 % ﬁ%%nlrefggcé%% &,ﬁ%imﬁ quid N Conpound No.

%Opiapt 'Sl'atz)i)e 3( 14)(151)e$ rsggtf%yog'ng'%g %ngceerd %Y Nisshin Kagaku g parts
5 Kogyo K.K.) ' - 0.1 parts
| C.I. Reactive Red 221 4 parts
\Water 66 pafts
(Solubility of C.I. Reactive Red 221 in compound
\_/ No.I21 in Table 3 being 1 %) |
10 Recording 1iquid P
[Compound No. 2 in Table 3 6 parts
Glycerin. 5 parts
(;G)fJPoiyethyleanlycol 300 10 parts
C,I; Direct Yellow 86 2 parts
15 C.I. Acid Yellow 23 .2 parts
\Water : 75 parts
(Solubility of C.I. Direct Yellow 23, C.I.
U Acid Yellow 23 in Compound No. 2 in Table 3 being 4.5 %,
2 %, respectively)
20 Recording was performed in the sémélmanner as

Example 1 except for using the reéording liquids L - P

in place of the recording liquid A in Example 1, and the

recordihg characteristics were evaluated. The results

are shown in Tables 8 and 9.

25



_Et.hyl ene gl ycol | " 15 parts C.I. Acid Blue 254

‘parts Water 66 parts (Solubility of

1. Acid Red 254 in corrpound 25 No 10 in Table 3 being 1 %9 Recording™ -~ .
'iquid O  Corpound No. 21 in Table 3 20 parts Triethyl ege
gl ycol di nmet hyl ether 10 parts i onic surfactant (trade nane: (15)
Surfinol 104 produced by Nisshin Kagak Kogyo K. K.) :
0.1 parts C. 1. Reactive Red 221 4 parts Water

66 parts (Solubility of C.I. Reactive Red 221 in conmpound No. 21 in Table 3
bei ng 1'£ 10 Recording |IC]UId P CO”H-QW]_Q_. yo.- 2 in Table 3

6 parts ycerin _ 5 parts (16)
Pol yet hyl enegl ygel 300 - O—pat5—E: 86
2 parts 15 ACId Y@?‘bﬁﬁ% 2 parks Water
75 parts (Sol ubifl i tﬁ:ﬁﬂq‘e l ’-% | o} H5iseesityci ¢ Yel |l ow 23 fn
Conpound No. 2 ijn 3 be| e/ap) > ¢ r(a%'p%'c i vel y)Solubility
| Recording - : O
5 liquid L 43.6 2.8
- M| 41.0 | 3.5 O
" N 46.3 2.5 O
. P 52.4 . 2.3 | O N
10
Table 9
. Exam_pie
Ink S -
12 13 14 15 16 6
15 Discharging stability *6/ ) O O O O X
Fixing characteristic *3
Continuous business form @ O @ O O X W
Copying paper © © © © © A
20
Feathering *4
Cpntinudﬁs business form|() O O O O O
Copying paper 1O 0O OO0 OO0
25 Clogging *5 6. o o0 1 1 10




20 Recordi ng was perforned in the sane manner as Exanple 1 except
for, using the recording liquids L - P irn place of the recording liquid Ain
ExanIe 1, and the recording characteristics ver e eval uated. The results

are Stown in Tables 8 and 9. 25 1 Tabl e 8
Surface tension . Viscosity Ink - «(dyne/cm (C.P.)Solubility
Recording 5 liquid 43. 6 2.8 M 41.0
5 ( ‘O N 46. 3 : 213 00 33.6
0 p 52. 4 2 0 10 Table 9 Exanple

Ink 12 13 14 15 16 6 15 " Discharging stability *6 0 0 0 0

0 X Fixing charagh@l b¥aluation® Ftanduia tl‘dﬁ‘ n?,gs di¥RdRYd Istability *6
0 0 X Copyi ng paper

is:

' Discharge Stability:

5
The dot constitution at the portion of the printer
alphabet letters are _obse:ved through a magnifying
o _ class.
10 O....no disturbance observed in dot constitution.

X....disturbance observed or satellite dots occured.



20 Feathering *4 Continuous busi ness form 0 0 0 0 00 Cbpylng paper

O 0 0 0 0 025 Cogging 5 - 0 0
. The eval uation standard for the discharge stablllty *6 i s: D schah@E
tability: 5 The dot constitution at the portion of the printer o
al phabet letters are observed through a magnifying class. 10 0....
no di sturbance observed in dot constitution. X ... disturbance observed or
satellite dots occured. 40 CLAIMS 1. An aqueous recording liquid for
i nk-j et recording, conprising a water A0l uble dye, water and at | east one 5

of the organic i&lv%pts represented by forrmulae (1), (Il) or (I11)
bel ow, mhereln sel ected,. . said compound (l) is contained in said

recording |iquid within a range of 2 to 30% by weight, and said

1.An aqueous recording liquid for ink-jet recording,

comprising a water-soluble dye, water and at least one

5 of the organic solvents'represented-by formulae (I),

(II) or (I1I) below, wherein, if selected, said

"compound '(i) is contained in said recording liquid

¢ " within a range of 2 to 30% by weight, and said
: compounds (II) or (III), if selected, are contained in

10 - sald recording liquid within a range of 6 to 30% by

weight based on the total weight of the recording

- liquids:
Ry-0—C_H,O}—R, B [1]
15
| HO—C,H, 04— C3H 03—¢C,H,0) H [11]
' .R3 | .
( @-o—(czﬂ40)nn [1I1]
R
4 .
20 (wherein Rl and R2 are each 'independently_ an alkyl

group having 1 to 6 carbon atoms or an aryl group
having 8 or less carbon atoms, m  is an integer of 3
to 20, a and ¢ are integers'totalling not more than

78, b 1is an'integer of 2 to 15, R3 and R4'are each

25 independently a hydrogen atom or an alkyl group having

iy TR



éonpounds (rr) or (111), if selected, are contained in 10 said
reiorping liquid within a range of .66 to .30% by weight based on the total
weitght of the recording liquid: 15 [err] [I1I] [err] 20 (whereinferr].
and [&rr] are each independently an alkyl group having 1 to 6 carbon
atons or -an aryl group having 8 or |less carbon atons, mis an integer of 3
to 20, a and [err] are integers totalling not nore than 78, b is an
integer of 2 to 15, [err] and R are eaqp\ZS i ndependent|y a hydrogen
atom or an al kyl group havi ng 1 to 2 carbon atons, and n is an integer
of 4 to 20). 2. 1Ato & walkbun|atpmsl, sandrnli nbst can| aimtdgerheoei n4satd
conpound has a boiling point of 120 C or higher. 3. A recording
liquid according2Qk claim 1 or 2, wherein the content of water is within
the range of 10 from 61 to 80% by wei ght based on the total weight of
the recording liquid. 4. Arecording liquid according to claim1l, 2 or 3,

wherein  the recprding JdaWdind Widlfla SON8A{Ky €5 claim 1, wherein

5 said compound has a boiling point of 120°C or

higher.

3. A recording liquid according +to claim 1 or 2,
" wherein the content of water is within the range of
10 " from 61 to 80% by weight based on the total weight of

the recording liquid.

4. A recording liquid according to claim 1, 2 or 3,
wherein the recording liquid .fufther contains a
5 waterésoluble'organic solvent selected from the group
of alkyl alcohols having 1 to 4 carbon atoms, amides,
‘ketones, polyalkylené glycols, alkylene.glycols having
2 to 6 carbon atoms, lower alﬁyl ethers df polyhydric
(% alcohols, N-methyl-2-pyrrolidone and 1,3-dimethyl-2-
20 imidazolidinone. | |

5. A recording liquid according to any preceding
claim wherein the water soluble dye has a solubility -
of 5% by weight or less in said organic solvent.

I

|



15 - water-soluble organic solvent sel'ected fromthe group of alkyl
al cohols having 1 to 4 carbon atons,. am des, ketones, polyal kyl ene glycols
al kyl ene glycols having 2 to 6 carbon atons, | ower aIkyI et hers of T
pol yhydric al cohol s, N- et hyl - 2- pyrrol i done and 1, 3-di et hyl -2- 20 s
inidazolidinone. 5. Arecording liquid according to any precedi ng claim
gfln the water soluble dye has a solubility of 5%by weight or less in
sai dt organi c solvent. 25 6. A e ing liquid according to claimb5,
wherein said water-soluble dye has a solubility of 4.5% by weight or |ess

in the organic s6kvenh TFecording lAqudddadicordirigiasd \Wdldim Perfisrdin
-recording by attachlng liquid droplets of a recording liquid onto a

recording nedi ufpid vater-spduble fye hesdiaumsolwdiiidtyubjaft etl. 5% 0 by
si zing and havin t he surface of the recording nedi um

and said recorgPﬁgg%B%re %%3& Ry thspreenis salyent-sol ubl e dye, water,

and at least one of the organic solvents  represented by fornul ae
(1), (1) or (111) below wherein, if sélected, sald conpound ()

s contagned iw. Sl gecee@RAgNRetheN dwhitlch " portii R0 By
wei ght, 15 - and said conpounds (11) or (Il ecte

cont ai ned in sai dttecbhivgndigudd dropilleits afrangecwtding_l}guid onto a
recording medium, said recording médium being
! subjected .tq sizing and having fibers exposed on the
| o surface of the recording mediqu and. said recording
10 N liguid.comprising a.water-solub;e dye, water, and at
least one of the organié so;vents__:epresented by
formulae (I), (II) or (III) below, wherein, if
_'selected,'said_:coﬁpound_ (I) is contained in said
recordinqiliquid wifhin a range of 2 to 30% by weight,
15 ] and said compounds (II) or (III); if selected, are
containgd in.said.recording liqu;q"wifhin a range of 6
to 30% by we;ght_paéed on the total weight of the

-

(  recording liquid:
20 ~C.H.09—R o )
R,0—*C,H, 07 R, o (1]
Ho—+c2n4o+;—+p3neo+;—fc2H4o)cH= - [11]
R§§§>.0.4c2H40)nn [1II] -
4

_—

R0 0 o



fo 30% by weight based on the total “weight of the recording liquid: 20
Ler ] [err] (wherein R and R are .each independently an alkyl group
aving 1 to 6 carbon atons or an aryl group having 8 or |ess carbon
aton5> mis an integer of 3 to 20, a and ¢ are integers totalling not nore
than 5 78, b is an"integer of 2 to 15, [err] and R are each
| ndependently a hydrogen atom or an al group having 1 to 2 carbon atons,
and n is an integer of 4 to 20). 8. A recording nethod according to claim
7, wherein 10 the content of water is within the range of from6l to
80% by wei ght base(wheréba Rgt ahdwan#gai—eof chBR T £R@EHbAGehtlY Jan?- al#é
recordi ng net hod according t0 clainf7, wherein 15 sai d recording éium
is | ow sizing pape 11 114114 11411 1 * C M S
SERRR: M quta §Rcofal REPSRCAEPRRCOR, afgaryl grotp

* 44 10. ‘A qui d accordi ng
having 8 or less carbon atoms, m is an integer of 3

to 20, a and ¢ are integers totalling not more than

5 78, b _is an integer of 2 to 15, R3 and _R4 are each

independently a hydrogen atom or an alkyl group having

1 to 2 carbon atoms, and n 1is an integef of 4 to 20).

-/

8. A recording method according to claim 7, wherein

10 ~the content of water is within the range of from 61
to 80% by weight based on the total weight of the
recording liquid.
9. A recording method according to claim 7, wherein

15 said recording medium is low sizing paper.

U,
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wherein the said conpounds respresented by the formula | conprise those
ecified in Table 1. 5 11. « Asrecording liquid according to
dfa|n16 or 9 wherein the said conpounds represented by the formula Il ™
conprise those specified in Table 2. 12. A recording liquid accordﬁhg
toclaim6 or 9 10 wherein the said conpounds represented by the
Forrmula |11 conprise those specified in Table 3. 13. A recording
liofiid according to claim1l and substantlally as herei nbefore descri bed:
15 14. A recording liquid Hipstantial ly as hereinbefore
described wth reference to any one of Examples 1 to 16. 20. 15. A
recordi ng met hod ¥tcor di iy t®ecerding ¥iquid QgggrdﬁngatpycégineﬁePﬁbeﬁore
descri bed. 16. recordin met hod subst anti_al
her ei nbef or e ckﬁuﬂhﬁiﬂﬂﬂuﬁhpr%ﬁ%&eﬁ%@P?Bnﬂﬁaﬁﬁ?EEefePSGQSbY th96f°rmU1a

I comprise thosé specified in- Table 1.

5 11. A recording  1liquid according to claim 6 or 9
wherein the said compounds represented by the formula

II comprise those ‘specified in Table 2.

N
N

12. A recording 1liquid according to claim 6 or 9 ~
10  wherein fhe said ‘compounds represented by the Formula
II1 comprise those epecified in Table 3.
13. A recording 1liquid according to clalm 1 and
substantially as hereinbefore described.
15 ' |
14. A recording | liquid substantially as
hereinbefore described with reference to any one of
Examples 1 to 16. _ \/
20 15. A reccrding method according to claim 7 and
substantially as hereinbefore described.
16. A recording method substantially as
hereinbefore described with reference to Examples 1 to
25 16. - |
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